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The committee has compared its estimates of endogenous exposures
to nitrosamines to possible exogenous exposures in Table 8-4. The
estimates used in Table 8-4 for exogenous exposure to nitrosamines
from the diet, cosmetics, automobile interiors, tobacco products,
and occupational settings were taken from Chapter 7.  The comparison
of these exposures to endogenous exposures and to nitrosamines are
based on several assumptions: first, that the total dietary intake
of amines is 4,000 mg per day; second, that all dietary amines behave
like proline; and third, that endogenous nitrosation is restricted
to the stomach. A further limitation to this comparison is that,
apart from tobacco products, the data base for exogenous exposures
is limited to volatile nitrosamines, whereas estimates of endogenous
exposures include both volatile and nonvolatile nitrosamines.

The estimates in Table 8-4 imply that the endogenous synthesis
of nitrosamines for the average nonsmoker contributes from 15% (rea-
sonable ascorbic acid intake in vegetables and fruit) to 58% (no
ascorbic acid whatsoever in the diet) of total nitrosamine exposure.
This finding is substantially different from the earlier estimates
that endogenous synthesis greatly exceeds exogenous exposures
(Tannenbaum, 1980).  The greatest exogenous exposures to nitrosa-
mines would occur in workers in certain industries, namely rubber
factories and leather tanneries, and in smokers.  The greatest
endogenous exposures would occur in individuals consuming high-
nitrate water and large quantities of cured meats.

Bacteria-Mediated Catalysis of Nitrosation Reactions.  In vivo
formation of N-nitroso compounds can be increased or decreased by a
number of agents. For example, under certain conditions, some
phenols may catalyze the nitrosation reaction, whereas ascorbic
acid and a-tocopherol may inhibit it.  Studies of the mechanisms
and environmental distribution of the modifiers of nitrosation reac-
tions are discussed in Chapters 4 and 6, respectively.  Other studies
indicate that bacteria may also catalyze the in vivo formation of
N-nitroso compounds and epidemiological studies have suggested that
bacterial catalysis of nitrosation reactions may be involved in the
induction of stomach and bladder cancers in humans.

Three years after Sander (1968) demonstrated that bacteria
could catalyze the nitrosation reaction, Hawksworth and Hill (1971)
reported that five strains of E^ coli formed nitrosamines when
incubated aerobically with the secondary amines diphenylamine, di-
me thylamine, diethylamine, piperidine, pyrrolidine, and N-methyl-
aniline. They also demonstrated that nitrosamines were formed only
in the presence of bacteria and that the reaction was not due to
acid catalysis since formation of nitrosamines occurred at pH 6.5.
Subsequently, however, other investigators have demonstrated that
bacterial enhancement of nitrosation is greater at high pH than at
low pH (Collins-Thompson et al. , 1972; Drasar and Hill, 1974;
Kunisaki and Hayashi, 197*9T. This results from bacterial production
of acid, which then permits an increase in the rate of nonenzymatic
nitrosation in the culture medium.